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SUBMICROSCOPIC MORPHOLOGY OF PROTOPLASM. By A. Frey-Wyssling.
2d English Ed. Houston, Elsevier, 1953. 411 pp., 181 figs. $8.00.
This is really the third edition of Frey-Wyssling's famous monograph,
for the first English edition (1948) was actually a revision of the original
German edition (1938). Following an orienting introduction, the book is
divided, as in previous editions, into three parts: fundamentals of submicro-
scopic morphology, the fine structure of protoplasm, and the fine structure
of protoplasmic derivatives. In the first section the author takes up the
general principles of structure in colloidal systems with particular emphasis
upon methods, information, and theories which are useful in understanding
the submicroscopic structure of living systems. The numerous techniques
for studying submicroscopic structure are explained in sufficient detail so
that the uninitiated may grasp the basic principles of the methods. The
second part includes a penetrating analysis of cytoplasmic and nuclear
structure. The author is particularly concerned with the morphology of the
cell sap, the intracellular group substance in which the formed elements of
the cell are suspended. His brief discussion of the formed elements of the
cytoplasm is limited to work done largely before 1950. This is unfortunate
because, although the author in his foreword states that the third edition is
centered on the results of electron microscopy, the most important advances
in electron microscopy of cytoplasm have come since 1950 and are perforce
excluded from the book. As any book in a rapidly advancing field in out of
date by the time of publication, this omission is probably unavoidable; but
it is disappointing that Frey-Wyssling could not have included a discussion
of the submicroscopic structure of mitochondria and of the ergastoplasm,
which was just becoming known in 1951 and 1952 and the characterization
of which is still not completed. Here is an enviable opportunity to unite
chemical, physical, and morphological principles, as Frey-Wyssling has
already so competently done for the cell membrane, the chromosomes, and
the erythrocyte. The third part of the book takes up many of the classical
objects of submicroscopic morphology, such items as cellulose, chitin, starch
grains, silk, keratin, striated muscle fibers, and myelin.
The book is clearly written, and although closely reasoned, is not too
difficult to read. The translation (by May Hollander) is considerably better
than that of the first English edition. There is an extensive bibliography and
an adequate index of authors and subjects. This book is an extremely valu-
able discussion of the subject which should be readily available to all stu-
dents of morphology in biological systems, whether chemists, physicists, or
microscopists. As Frey-Wyssling writes on the last page of his "retro-
spect": "The substratum in which life is inherent is not a disperse phase
with individual particles or ultramicrons; it possesses a structure. Its active
centres, which control development, are arranged in a given order. They are
not intermingled by mere laws of chance and Brownian molecular move-
ment; the fact is rather that they arrange themselves into a delicate, very
plastic and flexible pattern, actuated, as it were, by a purposeful, co-
ordinative impulse. No more than leaves, blown by autumnal winds from
the twig and fluttering helplessly in the air, are able to assimilate for the
parent tree; can independent, ambulant, reactive molecules take part in any
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organized work. It is not surprising, therefore, that the active groups of the
enzymes should only be capable of acting in association with a carrier of a
given structure. For, orderly biological processes are unthinkable without
presupposing structure, and it is therefore out of the question that any
living constituent of protoplasm could consist of structureless, fluid, inde-
pendently displaceable particles. It is for this reason that colloid chemistry,
based, as it is, upon the disperse principle, has thrown so little light upon
the submicroscopic structure of protoplasm. For the cell certainly is not a
pouch filled with ultramicrons suspended in a fluid, whirling about hap-
hazardly and in confusion; it is, on the contrary, a wonderful system, the
intrinsic structure of which, could it but be seen, would assuredly fill every
observer with an enthusiasm equal to that which microscopic cytomorphol-
ogy inspires."
SANFORD L. PALAY
THE NATURE OF VIRUS MULTIPLICATION. By Paul Fildes and W. E.
Heyningen. New York, Cambridge University Press, 1953. 320 pp. $6.50.
This volume is the record of a symposium of the Society of General
Microbiology held at Oxford in April 1952. Each of the sixteen chapters
consists of a formal presentation followed by references and the discussion
from the floor (with some post-symposium editing).
The nature of virus multiplication is a highly controversial subject with
which to deal and yet of fundamental importance in virology. The authors
have had to define and interpret such things as virus precursors, intermedi-
ate and incomplete forms, virus genetics, the role of the host cell, chemistry
and physiology, and to struggle with the basic question: are viruses living
or non-living?
This far-reaching coverage naturally leads to some speculation and con-
troversy but such was the intent and purpose of the symposium. Here one
has the thoughts and ideas of people actively engaged in research and not
idle speculation or armchair science. Thus, the reader obtains a summary
of the knowledge to date and, more important, an insight into the rationale
behind the various experimental approaches to the question of virus
multiplication. WILLIAM H. GAYLORD, JR.
THE MAJOR METABOLIC FUELS. Brookhaven National Laboratory, Up-
ton, New York, 1953. viii + 233 pp. $1.35.
This volume represents the fifth of a series of symposia sponsored by the
Biology Department, Brookhaven National Laboratory. The meetings were
held in September 1952 and were attended by a number of leading biochem-
ists from this country and from abroad. They contributed to this volume not
only by a series of excellent reviews, but also by the stimulating and critical
informal discussions which are included in the book.
The reviews deal with the utilization and formation of carbohydrates,
fatty acids, and ketone bodies in viivo as well as in isolated enzyme systems,
with emphasis on recent developments in these areas. The effect of hor-
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